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Abstract 
With a great potential for enriching and vivifying all kinds of educational applications, web-based instruction is becoming a 
progressively more impressive apparatus for language learning resource delivering around the world. In this study, a web-
based language learning (WBLL) system was employed to support college students’ English as foreign language (EFL) 
learning. Based on the concepts of social cognitive theory (SCT), this study proposes a conceptual model that examines the 
determinants of college students’ learning satisfaction in a web-based language learning environment. The model is validated 
using a cross-sectional survey of 306 college students. The partial least squares (PLS) method was applied to validate the 
measurement properties and proposed hypotheses. The empirical findings demonstrate that college students show positive 
incline towards the use of the web-based language learning system for EFL courses and signify a possible benefit from its use 
in the long run. The results can provide insight into those factors that are likely significant antecedents for planning and 
implementing a web-based language learning system to enhance student learning satisfaction. 
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1. Introduction 
Over the past decades, the use of web-based technologies for second language instruction has become a critical 
issue of interest for language learning since the advent of multimedia computing and the Internet has reshaped the 
mode of computer use in language instruction (Warschauer et al., 2000; Zhao & Lai, 2008). With either 
synchronous or asynchronous communication through the Internet, language learners can communicate and 
interact with other learners or native speakers of the target language throughout the world in a time-saving and 
cost-effective way (Cavus& Ibrahim, 2009). Given this intensive learning environment, language teachers world-
wide encounter a new challenge in how to create effective language instruction through web-based technologies 
with the goal of preparing students for the new information society and equipping them with the ability to 
communicate effectively in English via computer networks. 
Even though web-based environments provide flexibility in time, space and distance and are well recognized 
by students, some students report feeling isolated, lacking confidence or lacking support and feedback, which 
consequently leads to poor language learning performance (Hara & Kling, 2000; Hauck & Hurd, 2005; Yang et 
al., 2008). This necessitates research in several disciplines to justify what factors actually influence students’ 
satisfaction with the use of the web-based language learning systems, how that influences students’ perceptions as 
well as the causes and effects of such a virtual learning environment. Increasingly, as web-based language 
learning (WBLL) continues to impact students around the world, it is important to gain a better understanding of 
the influencing factors to improve teachers’ instruction and students’ learning activities. Moreover, the integration 
of Internet technology and language learning curriculum has shifted the focus from a teacher-centered classroom 
to a learner-centered environment which empowers the learner through control over lesson content and the 
learning process (Fotos & Browne, 2004). The adoption of web-based systems in supporting language learning 
has made it significant to probe the crucial determinants that would entice learners to use WBLL systems and 
enhance their learning satisfaction. The degree of student learning satisfaction with WBLL courses plays an 
important role in evaluating the effectiveness of WBLL systems adoption. Hence, comprehending the essentials 
of what determines student learning satisfaction can provide second language acquisition insights into developing 
effective strategies that will allow educational institution administrators and instructors to create new educational 
benefits and value for their students (Zhao & Lai, 2008). 
Because WBLL environments differ from typical classroom, a review of previous research in language 
learning technology shows that there is a lack of studies that have examined the crucial factors that determine 
student learning satisfaction with WBLL systems, such as individual cognition, technological environments, and 
the social contexts. There is a need for more in-depth research to understand what determines student learning 
satisfaction in a WBLL environment and to investigate how these factors influence student perceptions of WBLL 
contexts and their causal relationships. Drawing upon the perspective from social cognitive theory, in this study, 
we proposes a nomological network to identify the underlying factors and causal relationships in predicting 
language students’ satisfaction with web-based language learning, the results of this study can enable 
administrators and faculty members to make necessary improvements. The research questions thereby stand out 
clearly to address the followings questions: (1) What are the influencing factors of college student’s satisfaction 
with WBLL? (2)What are the relationships among the cognition, technological, and social factors and student 
satisfaction with the use of a WBLL system? 
2. Theoretical foundation and conceptual model 
2.1. Web-based Language Learning 
A web-based language learning (WBLL) environment integrated the use of multimedia and web-based 
technologies and became a new method for language learning. Related research (Chang, 2005; Chang & Ho, 
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2009) indicated that the nature of interactivity and immediate feedback of web-based learning environment has a 
positive effect on the stimulation of students’ interest and ability in language learning. Taylor and Gitsaki(2004) 
stated that the students participating in web-based activities showed that use of the Web makes the course more 
interesting because of the varied and current information it provides. In general, the Internet and the WWW 
contributed to the enhancement of learners’ active involvement and satisfaction toward learning in the web-based 
environment as well as the opportunities for learners to access and share information without the limitation of 
time and space. 
Learners’ perceptions and satisfaction regarding technology application in language learning have been the 
focus of numerous studies (Salaberry, 2001; Wu et al., 2010). Ayres (2002) pointed out that students appreciated 
and valued the learning process while they experienced using information and communication technologies 
(ICT). Fotos & Browne (2004) found that students participating in an e-mail exchange program enjoyed their 
learning because of the reduced fear of making mistakes in English and improved their self-confidence in using 
English. A survey, conducted by Taylor and Gotsaki (2004), investigated English as a foreign language (EFL) 
students’ attitudes regarding the use of the Internet and web-based activities. It indicated that the use of the Web 
made the course more interesting and more enjoyable for the students because the Web offered timely and a 
variety of information. Moreover, the majority of students agreed that they felt comfortable using the Web to find 
information. As a result, their confidence using a computer increased. As to their intentions to use computer in 
learning processes in the future, most students indicated that they will continue to use the Web because they 
recognized the Web as a valuable learning tool and should be integrated in the course. 
2.2. Social cognitive theory 
Social cognitive theory is a widely accepted and empirically validated model for understanding and predicting 
human behavior and identifying methods in which behavior can be changed. According to Bandura (1986), the 
symbolic environment occupies a major part of people’s everyday lives in modern society. Much of the social 
construction of reality and shaping of public consciousness occurs through electronic acculturation. The change 
of focus from teaching to learning has often been called a paradigm shift in education. Bandura’s theory of self-
regulation and self-efficacy can be seen as a paradigm shift within the individualistic approach, although it 
emphasizes the social environment in the learning process. The social context is considered as a determinant for 
the individual human being. The learning environment can be defined as a combination of the environmental 
determinants and behavioral determinants the learner can be interacting with. The applications of information and 
communication technologies (ICT) could be educational products that can be distributed via different methods 
and media like electronic self-study materials. The cognitive idea of knowledge would lead to developing ICT 
teaching strategies (Web pedagogy, etc), goals and means to change the schemes of thought in the individual. 
Several studies have applied it as a theoretical framework to predict and explain an individual’s behavior in IS 
settings. The theory argues that the meta-progress of a human being occurs through consecutive interactions with 
the outside environment and the environment must be subjected to one’s cognition process before they affect 
one’s behavior. It proposes that a triadic reciprocal causation among cognitive factors, environmental factors, and 
human behavior exists. Behavior is affected by both cognitive factors and environmental factors (Wood & 
Bandura, 1989). Cognitive factors refer to the personal cognition, affect and biological events. Environmental 
factors refer to the social and physical environments that can affect a person’s behavior. 
2.3. Research Model and Hypotheses Development 
In this study, cognitive factors stand for the college students’ cognitive beliefs that influence their behaviors in 
using WBLL systems. Two main cognitive variables: computer self-efficacy and learning outcome expectations 
are believed to be the most relevant factors affecting human behavior in using an information system (IS) 
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(Ventkatesh et al., 2003). The social cognitive theory defined learning outcome expectations as the perceived 
consequences of a behavior and further noted they are a strong force guiding individuals’ actions. The learning 
outcome expectations are derived from individual judgments regarding valuable outcomes that can be obtained 
through a requisite behavior. Individuals are more likely to perform behaviors that they believe will result in 
positive benefits than those which they do not perceive as having favorable consequences. 
Learning outcome expectations are defined as the degree to which a learner believes that using WBLL systems 
will help him or her to attain gains in learning performance. Individual attitudes are a function of beliefs, 
including the behavioral beliefs directly linked to a person’s intention to perform a defined behavior (Ajzen & 
Fishbein, 1980). User acceptance is an important indicator that measures a user’s positive attitudes toward the IS 
and predicts their behaviors while using the system, based on theory of reasoned action. Satisfaction is a good 
surrogate for user acceptance and is often used to measure learners’ attitude in computer-mediated learning 
studies (Chou & Liu, 2005). Thus, we conceptualize the student’s attitude toward WBLL systems as the learning 
satisfaction with the WBLL systems defined as the sum of student’s behavioral beliefs and attitudes that result 
from aggregating all the benefits that a student receives from using WBLL systems. Therefore, the following 
hypothesis is proposed. 
H1: A higher level of learning outcome expectations for WBLL systems use will positively associate with a higher 
level of learning satisfaction with WBLL systems. 
 
We define computer self-efficacy as the confidence in one’s ability to perform certain learning tasks using 
WBLL systems. Prior research has shown that increases in computer self-efficacy improve initiative and 
persistence, which lead to improved performance or outcome expectations (Francescato et al., 2006), including 
attitude and behavioral intention (Venkatesh & Davis 2000). In the context of computer-mediated learning, 
empirical evidence indicates that increases in computer self-efficacy improve students’ confidence in their 
computer-related capabilities, which in turn leads to a perception of positive learning outcome expectations to the 
learning courses (Santhanam et al., 2008). That is, computer self-efficacy could reduce learning barriers in using 
WBLL systems. If students have higher computer self-efficacy and can control WBLL systems, they will 
perceive the systems’ usefulness and value, which in turn motivates their intention to use WBLL systems. 
Accordingly, the following hypothesis is proposed: 
H2: A higher level of individual’s computer self-efficacy will positively associate with a higher level of learning 
outcome expectations for WBLL systems use. 
 
System characteristics and digital material functionality have the potential to directly affect perceived 
usefulness of IS (Hong et al., 2002) that are thought to be similar concepts in learning outcome expectation. 
Several empirical evidences have argued that both digital material functionality (Zhang et al., 2000) and system 
characteristics (Pituch & Lee, 2006) affects the effectiveness of computer-mediated learning. That is to say, 
learners perceiving a higher level of system characteristics and digital material functionality in WBLL systems 
will lead to a higher level of learning outcome expectations for WBLL systems use. In addition, in the WBLL 
systems environment, the diverse digital material functionality can be delivered and accessed depending upon the 
support of appropriate system characteristics WBLL systems facilitated (Pituch & Lee, 2006; So et al. 2008). 
Thus, we consider that the digital material functionality highly depends on the power and quality of system 
characteristics of WBLL systems. Therefore, the following hypotheses are proposed: 
H3: A higher level of system characteristics of WBLL systems will positively associate with a higher level of 
learning outcome expectations for WBLL systems use. 
H4: A higher level of system characteristics in WBLL systems will positively associate with a higher level of 
digital material functionality of WBLL systems. 
H5: A higher level of digital material functionality in WBLL systems will positively associate with a higher level 
of learning outcome expectations for WBLL systems use. 
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H6: A higher level of digital material functionality in WBLL systems will positively associate with a higher level 
of learning satisfaction for WBLL systems use. 
In computer-mediated instructional design, there is an increasing focus on facilitating human interaction in the 
form of online collaboration, virtual communities, and instant messaging in the WBLL systems context. From the 
group interactions perspective, social environment factors, such as collaborative learning (Francescato et al., 
2006), learning climate (Chou & Liu, 2005) and social interaction (Johnston et al. 2005) are important 
antecedents of beliefs about using an e-learning system. Prior research shows that social interaction has a direct 
effect on the usage of an e-learning system. The interactions among students, between faculty and students and 
learning collaboration are the keys to learning process effectiveness. In addition, the emotional learning climate is 
an important indicator of learning effectiveness. A positive learning climate encourages and stimulates the 
exchange of ideas, opinion, information, and knowledge in the organization that will lead to better learning 
satisfaction. That is, when learners believe that WBLL systems provides effective student-to-student and student-
to-instructor interactions and improves learning climate, they will be more satisfied with WBLL systems. 
Therefore, the following hypotheses are proposed: 
H7: A higher level of digital material functionality in WBLL systems will positively associate with a higher level 
of learning climate in WBLL systems. 
H8: A higher level of interaction will positively associate with a higher level of digital material functionality of 
WBLL systems. 
H9: A higher level of interaction will positively associate with a higher level of learning climate. 
H10: A higher level of social influence will positively associate with a higher level of learning climate in WBLL 
systems. 
H11: A higher level of learning climate will positively associate with a higher level of learning satisfaction with 
WBLL systems. 
Based upon the foregoing theoretical underpinnings, we consider that the social cognitive theory is applicable 
to the WBLL context. The research framework is thus proposed and shown in Fig. l. 
 
 
Fig. 1. The conceptual framework 
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3. Research Design 
3.1. Instrument development 
Constructing the survey instrument began with developing the related influencing factors of college students’ 
satisfaction towards the use of WBLL systems and generating the corresponding scale items. Prior research was 
reviewed to ensure that a comprehensive list of items was developed. Once the item list for the initial 
questionnaire was generated, an iterative personal interview process (including faculty, teaching assistants, and 
representative students) was conducted to refine the draft instrument. These interviews enabled the researcher to 
gauge the clarity of the tasks, assess whether the instrument captured the desired phenomena, and verify that 
important aspects have not been omitted. This process continued until no further modifications to the 
questionnaire were necessary. Feedback from the interview processes served as the basis for correcting, refining, 
and enhancing the experimental scales. For instance, scales were eliminated if they represented the same aspects 
with only slightly different wording and modified if the semantics were ambiguous in order to enhance the 
psychometric properties of the survey instrument.  
Then, after completing the development of the related scale items, several small-scale pretests were conducted 
with a small group of respondents to ensure the completeness and appropriateness of the scale items developed. A 
self-administered survey instrument was then developed and used to collect the data for this study. The finalized 
questionnaire for the study consisted of two parts including participants’ demographic data and their responses to 
the scale items. The participants’ basic information included gender, age, academic major, experience in web 
usage, experience in language learning and frequency of using the web. The second part recorded the participants’ 
perceptions on the scale items for each latent variable. All items are measured via a seven-point scale ranging 
from 1 (strongly disagree) to 5 (strongly agree). 
3.2. Participants 
The empirical data was gathered using a self-administered questionnaire. At first, students were 
comprehensively told to respond to the survey as candidly as possible; there were no right or wrong answers 
regarding the items in the questionnaire, and that their participation in the survey was irrelevant to his or her final 
grade for the course. This study was focused on assessing their perceptions regarding usage of WBLL. The 
participants were self-administered the 36-item questionnaire after the mid-term examination of the WBLL 
course to ensure that they have actually used the WBLL system. For each question, respondents were asked to 
circle the response which best described their level of agreement. As mentioned above, the approach taken to test 
the relationships posited in the proposed research model and the research hypotheses was a field study using a 
survey methodology for data collection.  
The study was conducted at a well known university of science and technology, located in southern part of 
Taiwan. The targeted population for the study consisted of all students enrolled in the WBLL courses in this 
college. This WBLL course was a compulsory course for the students in the night college and the affiliated 
continuous college of this institute. As a result, 763 students in this college had to enroll in the WBLL course. 
Students taking the course were from different majors including gemology, business administration, early 
childhood education, information management, beauty science, social work. All of the students who had ever 
taken the WBLL courses were qualified to be invited to participate in the survey. The potential non-response bias 
was assessed by comparing the early versus late respondents that were weighed on several demographic 
characteristics. The results indicated that there were no statistically significant differences among demographics 
between the early and late respondents. The results indicated that none of the chi-square values were statistically 
significant (p > 0.05, two-tail tests). 
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3.3. Analysis methods 
The empirical data collected were analyzed using the partial least squares (PLS) method, which is particularly 
suitable for identifying the variance and validating the causal relationships between latent variables comprising 
complex theoretical and measurement models (Chin, 1998). The proposed hypotheses for the predictive and 
nomological validity of the principle constructs of the research model were simultaneously validated. The PLS 
method allows for the validation of the measurement model and the estimation of the structural model. The 
questionnaire we administered in the large-scale survey included items worded with proper negation, and the 
items were shuffled to reduce the monotony of questions measuring the same constructs. The statistical analysis 
strategy involved a two-phase approach in which we first assessed the psychometric properties of all scales 
through confirmatory factor analysis (CFA), and then validated the structural relationships by bootstrap analysis. 
4. Data Analysis and Results 
4.1. Measurement properties 
All the constructs in the conceptual model were modeled as reflective and were measured using multiple 
indicators. The assessment of item loadings, reliability, convergent validity, and discriminant validity was 
performed for the latent constructs through a CFA. Reflective items should be unidimensional in their 
representation of the latent variables, and therefore correlated with each other. Factor loadings of scale items 
should be above 0.707, showing that over half of the variance is captured by the constructs (Straub et al., 2004). 
Also, all constructs in the measurement model should exhibit good internal consistency as evidenced by their 
composite reliability scores. The composite reliability coefficients of all constructs and the AVE in the proposed 
conceptual framework were also checked for the adequacy. The analysis results of CFA show that all constructs 
exhibit good internal consistency as evidenced by their composite reliability scores. The composite reliability 
coefficients of all constructs and the AVE in the proposed model are adequate, ranging from 0.93 to 0.97 and 
from 0.73 to 0.90, respectively. 
There are two requirements used in assessing discriminate validity: (1) indicators should load more strongly on 
their corresponding construct than on other constructs in the model; and (2) the square root of the average 
variance extracted (AVE) should be larger than the inter-construct correlations (Chin, 1998). The percent of 
variance captured by a construct is given by its AVE. We also evaluated the discriminant validity of the major 
constructs of the conceptual framework using the PLS analytical method. The results show that all constructs 
meet the requirements. The values for reliability coefficients are all above the suggested minimum of 0.7. All 
constructs share more variance with their indicators than with other constructs. Thus, the convergent and 
discriminant validity of all constructs in the proposed research model can be assured. 
4.2. Hypotheses testing 
The path coefficients and explained variances for the conceptual model in this study are shown in Fig. 2. T-
statistics and standard errors were generated by applying the bootstrapping procedure with 200 samples and the 
path coefficients were re-estimated using each of these samples. A test of the structural model was assessed to 
confirm to what extent the causal relationships specified by the research model were consistent with the available 
data. The PLS method does not directly provide significance tests and path coefficient confidence interval 
estimates in the proposed model. Hypotheses and corollaries testing were performed by examining the size, the 
sign, and the significance of the path coefficients and the weights of the dimensions of the constructs, 
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respectively. The statistical significance of weights can be used to determine the relative importance of the 
indicators in forming a latent construct. We found that all specified paths between constructs in our research 
model had significant path coefficients. The results provide support for our research model. As shown in Figure 2, 
the analysis results indicate that the model explained 64 percent of the variance in learning satisfaction. Similarly, 
76 percent of the variance in digital material functionality, 69 percent of the variance in learning outcome 
expectations and 67 percent of the variance in learning climate were explained by the related antecedent 
constructs. The magnitude and significance of these path coefficients provides further evidence in support of the 
nomological validity of the research model. 
As for the students’ cognitive factors, hypotheses effectively drawn from computer self-efficacy to learning 
outcome expectations (H1) and learning outcome expectations to learning satisfaction (H2) are supported by the 
significant path coefficients, respectively. That is, students who had higher computer self-efficacy will have 
higher learning outcome expectations, which in turn will lead to higher learning satisfaction. Regarding to the 
effects caused by the principle WBLL technological influencing factors, the analysis results also confirm the 
proposed hypotheses drawn from system characteristics to digital material functionality (H3) and learning 
outcome expectations (H4). In addition, hypotheses drawn from digital material functionality to learning outcome 
expectations (H5), learning satisfaction (H6) and learning climate (H7) are also supported by the significant path 
coefficients. Pertaining to the aspect of social environment factors, the plausible hypotheses drawn from 
interaction to digital material functionality (H8) and learning climate (H9) are supported, respectively. That is, 
interaction significantly influences the learning outcome expectations and learning climate. The two hypotheses, 
drawn from social influence to learning climate (H10) and from learning climate to learning satisfaction (H11), 
are also confirmed by the significant path coefficients. Explicitly, social influence will have direct effect on 
learning climate, which in turn will influence students’ perceptions on their learning satisfaction. As a whole, 
positive learning outcome expectations, superior digital material functionality and high-quality learning climate 
will have direct effects on learning satisfaction; among them, digital material functionality provide the greatest 
contribution to college students’ satisfaction in the WBLL environment. 
 
 
Fig. 2. Results of PLS analysis. 
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5. Discussions and Conclusion 
Today, the importance of the applications of web-based technologies into English as a foreign language (EFL) 
learning has increased significantly around the world. In order for the success and effective implementations of 
WBLL systems, it is crucial for researchers to cumulate efforts from the continuations of rigorous scientific 
approaches, educational theories, and well-targeted procedures and techniques in the area of web-based language 
instruction. This study proposed a comprehensive model to investigate the influencing factors of college students’ 
satisfaction in using a WBLL system, developed measures for these constructs, and validated the conceptual 
model through a rigorous PLS analysis. Drawn from the empirically results, this study provided interesting 
insights into the applicability of the related constructs, with respect to explaining perceptions, belief, and 
satisfaction of EFL students in using the WBLL system. 
Although our study provided interesting insights into college students’ satisfaction with the use of WBLL 
systems, it has several limitations that also represent opportunities for future research. This research was 
conducted in Taiwan, the findings in the study might not hold true in other countries. Thus, the valid instrument 
was developed using the large sample gathered from only one vocational-technology college in Taiwan, a 
confirmatory analysis and cross-cultural validation using another large sample gathered elsewhere is required for 
improving the generalizability of the instrument. Hence, other samples from different areas in Taiwan or other 
nations should be gathered to confirm and refine the factor structure of the instrument, and to assess its reliability 
and validity. These issues are worth of further pursuance in the future study. Future research, in different samples 
and longitudinal studies, are necessary. The validity of a measure cannot be truly established on the basis of a 
single study. Measure validation requires the assessment of the measurement properties over a variety of samples 
in similar and different contexts. In the future, an instrument for measuring students’ intentions to use a 
synchronous web-based learning system should also be developed. More attention also can be directed toward 
understanding the antecedents and consequents of other web-based instruction systems. In addition, the status of 
gender gap between female and male groups of students in using web-based instruction systems for language 
learning remains unclear. In view of that, there is a need for further studies to elaborate upon this issue and 
enhance our understanding of how gender difference impacts on the adoption and use of WBLL. 
By and large, the main theme of this study was to enrich our understanding of college students’ satisfaction 
with web-based language learning. Given the undeniable reality that IT is ubiquitous in all sorts of educational 
contexts, such research has value for theory development as well as for practice. There is no doubt that the 
validation of a measure or a conceptual framework concerning the WBLL systems cannot be established only on 
the basis of this single study. Several avenues for future work remain and the researcher hopes the findings of this 
study can stimulate others to extend this line of research further. Measure validation requires the assessment of 
the measurement properties over a variety of samples in similar and different contexts. The future research can 
place efforts on developing the instrument for measuring students’ behavioral intentions to use synchronous or 
blended web-based learning systems in e-learning environments. Also, more attentions can be heading towards 
understanding the antecedents and consequents of other web-based learning systems. 
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